Cloning and expression during development of three murine members of the COUP family of nuclear orphan receptors.
We have isolated the murine homologs of the members of the COUP-family of steroid hormone receptors, COUP-TF1, ARP-1 and EAR2. The proteins encoded by the murine genes appeared to be highly conserved when compared to their human counterparts. The expression of COUP-TF1 and ARP-1 was induced during differentiation of P19 embryonal carcinoma (EC) cells into derivatives of all three germ layers. Retinoic acid (RA) treatment rapidly induced expression of both genes, while other methods of differentiation were less effective. Undifferentiated P19 cells were found to express EAR2 mRNA and the expression level was only slightly elevated by RA-treatment. In addition, we analyzed the expression in P19 cells of three members of the retinoid X receptor (RXR) family, which have been shown to heterodimerize with members of the COUP-family. During RA mediated differentiation of P19 cells, RXR alpha expression was induced while RXR beta expression was not modulated and RXR gamma expression was down regulated. Gel shift analysis revealed that in P19 cells the members of the COUP-family comprise the major portion of proteins binding to a RA-responsive direct repeat of the consensus steroid hormone receptor binding half site (AGGTCA) spaced by one nucleotide (DR + 1). The members of the COUP-family appeared to down regulate RA-induced activation of RA-response element-containing reporter constructs in a promoter context-dependent manner. The expression patterns of COUP-TF1, ARP-1 and EAR2 during development were investigated by in situ hybridization. In agreement with the results obtained in vitro, the three genes appeared to be expressed in tissues derived from all three germ layers. However, COUP-TF1 and ARP-1 were found to be expressed predominantly in the developing central nervous system in mutually exclusive domains. Furthermore, strong ARP-1 expression was detected in lung and kidney. Our data strongly suggest an important role for the members of the COUP-family in the hormonal control of gene expression regulating embryogenesis.